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Eco-hydrological pathways inferred from stable 
isotopes in a Pinus ponderosa and Pinus 
monophylla woodland of the Sheep Range, 
southern Great Basin, USA 
Kelli Hoover*#, Simon Poulson**, Franco Biondi*, Jeffrey Underwood* 
*University of Nevada, Reno, Department of Geography 
**University of Nevada, Reno, Department of Geology 
#Corresponding author: hooverk6@unr.edu 
 This study examines the seasonal variation of stable isotopic ratios of water in two high-elevation species found 
in the southern Great Basin of Nevada- Pinus ponderosa and Pinus monophylla. The goal of this research is to test the 
hypothesis that hydrogen and oxygen ratios at this site are affected by summer precipitation from the North American 
Monsoon System (NAMS). Samples of xylem and leaf tissues from multiple trees at the site were collected and analyzed for 
δ18O and δD. Additional samples from groundwater, soil layers, and precipitation were collected and analyzed. Sampling 
was performed bi-annually for the 2009 growing season, once pre-monsoon (June) and once post-monsoon (October).  
 The NAMS is highly variable both temporally and spatially, and variability is likely to increase with climate change. 
The impact of summer precipitation on ecosystem patterns and processes, particularly at high elevations in the Great Basin, 
is poorly understood. In order to develop better predictions of ecological responses to climate change in the southern Great 
Basin, we must assess the eco-hydrological cycle at mountain locations. The results of this study will serve to fill gaps in 
knowledge concerning the strength of the monsoon precipitation signal in the southern Great Basin and its potential impacts 
on ecological shifts in the face of climate change. 
ABSTRACT 
METHODS 
Field Methods: 
•  Mormon Pass, Sheep Mountains, Southern Great Basin, NV 
•  Xylem cores collected with 12mm borer; 2 cores from each 
side of tree 
•  Needles collected, one sample from north, one from south, 
sides of tree 
•  Soil collected at 15cm and 30cm depths 
•  Groundwater collected at Mormon Well, an open spring 
•  Bulk Precipitation collector installed in June, 2009, removed in 
October, 2009 
Laboratory Methods: 
•  Water extraction via toluene azeotropic distillation1 
•  Stable oxygen and hydrogen analysis via Micromass Isoprime 
stable isotope ratio mass spectrometer2 
References: 
1Revesz, K. and P. H. Woods (1990). "A method to extract soil water for stable isotope analysis." Journal of Hydrology 115 (397-406). 
2Nevada Stable Isotope Laboratory, University of Nevada, Reno 
3Phillips, D. L. and J. W. Gregg (2003). “Source partitioning using stable isotopes: coping with too many sources.” Oecologia 136 (261–269). 
4United States Network for Isotopes in Precipitation, Dr. Jeff Welker 
Figure 6: Kelli 
Hoover 
conducting 
field work in 
the Sheep 
Mountains. 
Figures 4 and 5: Google Earth images of the field site, where samples were 
collected from P. ponderosa and P. monophylla, and from an open well site. 
Figure 1: P. ponderosa sampled in the 
Sheep Mountains. 
Figure 3: Open well site, serving as 
groundwater source, known as Mormon 
Well. 
Figure 7: 
Laboratory 
setup for 
toluene 
azeotropic 
extractions 
of water. 
EXPECTED RESULTS 
Data Analysis: 
•  Determine water source for P. ponderosa and P. monophylla- whether groundwater or summer precipitation, using δ18O and δD 
values and IsoSource3 
•  Determine whether P. ponderosa and P. monophylla use the same summer water source, using δ18O and δD values and 
IsoSource3 
•  Determine precipitation source to answer question of whether or not the southern Great Basin receives NAMS precipitation, 
using δ18O and δD values of bulk precipitation sample and data from USNIP4 
•  Which variety of P. ponderosa is present at this site- var. scopulorum or var. ponderosa- based on water source 
•  How vulnerable P. ponderosa and P. monophylla at this, and similar sites, are to future climate change 
•  If precipitation is NAMS derived, how vulnerable P. ponderosa and P. monophylla are to shifts in NAMS timing or extent 
POTENTIAL OUTCOMES 
Figure 2: P. monophylla sampled in the 
Sheep Mountains. 
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